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When Safety Can't Be an Afterthought: A Real-World Look at Fire
Protection for Island Microgrids

Hey there. Let's be honest for a minute. When we talk about deploying battery energy storage systems (BESS) in remote
locationsthink islands, mountain communities, or off-grid industrial sitesthe conversation usually jumps straight to
capacity, cost, and integration. I've been on enough of those project sites to know what often gets pushed to the "we’ll
figure it out later" column: fire suppression. It's the silent, critical partner in every successful, resilient microgrid. Today,
I want to walk you through a specific, real-world challenge and the solution that's changing the game: the pre-integrated
PV container with Novec 1230 fire suppression.
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The Remote Reality: A Different Set of Problems

In mainland commercial or utility-scale projects, you have certain... luxuries. Quick access to specialized fire crews.
Reliable water supply for deluge systems. A supply chain that can get a replacement part or expert technician on site
within days, if not hours. On a remote island, none of that is true. A fire event isn't just a safety incident; it's a potential
total system failure that could take months to recover from, crippling the local economy and community. The levelized
cost of energy (LCOE) for that microgrid just became astronomical if you have to airlift in an entire new container.

Why Fire Risk is Different When You're Off the Map

Let's agitate that pain point a bit. The core issue isn't that fire risk is higher in a well-designed BESSit's that the
consequences are exponentially greater. I've seen firsthand on site how a standard water-based or even some clean
agent systems can fall short here.

* Space & Resource Constraints: Many islands have limited flat, stable land. A system requiring separate fire
suppression tanks, pumps, and extensive piping eats into precious real estate and adds complexity.

* Corrosion & Maintenance: Salt air is brutal. Traditional systems with metal pipes and components corrode
faster, demanding frequent, costly maintenance visits that are hard to schedule.

e System Downtime: If suppression is triggered, cleanup and recovery time is critical. Some agents leave residue or
require extensive ventilation, keeping your microgrid offline for longer.

¢ Regulatory Hurdles: You're often dealing with local island authorities who may reference standards like UL or
IEC but have their own stringent interpretations. Proving safety upfront is non-negotiable.

The data backs this need for robust, tailored solutions. The National Renewable Energy L aboratory (NREL) has
highlighted that system reliability and safety are the top two concerns for microgrid operators, especially in critical and
remote applications.
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https://www.nrel.gov/docs/fy23osti/85084.pdf

This is where the concept of the pre-integrated container comes in, specifically one designed around Novec 1230 fluid.
The solution isn't just "adding" fire suppression; it's designing the entire BESS enclosure with suppression as a core,
inseparable component.

So, why Novec 1230? Honestly, in the field, it checks the boxes that matter for remote sites:

* Fast & Clean Action: It extinguishes fires primarily by heat absorption, cooling the fire below its sustain point. It
leaves no residue. Zero. That means if a suppression event occurs, you can potentially inspect, reset, and bring
the unaffected battery racks back online much faster.

* Space & Weight Efficient: It requires lower agent concentration than some alternatives, meaning smaller storage
tanks. In a pre-integrated design, these tanks and the distribution network are built into the container's structure
from day one, optimizing space.

» Safety Profile: It has a low toxicity profile and is non-ozone depleting, which matters for environmentally
sensitive island communities. It's also non-conductive and non-corrosive, which is a huge win against that salty
air.

¢ Standards Alignment: It's recognized and accepted under key standards like NFPA 2001 and is a viable agent
for meeting the rigorous testing requirements of UL 9540A, which is increasingly the benchmark for fire safety
in the eyes of authorities having jurisdiction (AHJs).

A Case in Point: A Caribbean Island's Journey

Let me give you a concrete example from a project | was closely involved with. A resort and community on a Caribbean
island wanted to reduce their 90% dependency on diesel generators. The plan was a solar-plus-storage microgrid with a
2 MWh BESS. The local fire marshal's stipulation was clear: "Prove to me it won't burn down, and show me how you'll
put it out if it does. Our fire truck holds 500 gallons, and the nearest backup is a boat ride away."

The Challenge: A standalone fire suppression building wasn't feasible. A water mist system would have required a large
desalinated water tank and complex piping vulnerable to corrosion. Time to deployment was critical for the upcoming
tourist season.




The Solution & Deployment: The team opted for a pre-fabricated, all-in-one containerized solution where the Novec
1230 system was factory-installed and tested. This included:

¢ Integrated smoke and heat detection systems wired directly into the container's main control unit.

* Sealed, corrosion-resistant pipework running through the battery rack aisles.

¢ A dedicated, climate-controlled compartment for the Novec cylinders and actuation system.

¢ Most importantly, the entire design and suppression system documentation was pre-reviewed and accepted by
the local AHJ against UL 9540A test data, smoothing the permitting process immensely.

The container was shipped, landed, placed on its foundation, and was electrically integrated within weeks. The fire
marshal signed off after a final functional test of the suppression system. The resort now has a safer, cleaner power
source, and the community has a more resilient grid.

Beyond the Extinguisher: Technical Insights Made Simple

As an engineer, | geek out on this stuff, but let me break down why this approach impacts more than just safety. It ties
directly into performance and cost.

Thermal Management is Key: A fire is a catastrophic thermal event. But day-to-day, proper thermal management of
your batteries prevents the conditions that lead to stress. In our pre-integrated designs at Highjoule, we see the fire
suppression system and the cooling system as parts of the same thermal stability mission. A stable battery temperature
range (typically around 25C) extends lifespan and maintains optimal performance. Think of Novec as the ultimate
"panic button" for a thermal runaway scenario that the regular cooling loop can't handle.

Impact on LCOE: This is the big one for decision-makers. Levelized Cost of Energy (LCOE) factors in everything:
capex, opex, lifespan, downtime. A pre-integrated safety system:

* Reduces Capex: Eliminates surprise costs for separate fire system design and civil works on site.

¢ Slashing Opex: Minimal maintenance on the sealed system and no corrosion worries.

¢ Maximizes Uptime: Clean agent means faster recovery, protecting revenue or community service.

* Extends Asset Life: By preventing a total loss and reducing general thermal stress, the core BESS asset lasts
longer.

Suddenly, that "extra" for a top-tier, integrated safety system looks like a brilliant insurance policy that actually pays
dividends.




Making It Work for Your Project

So, what's the takeaway if you're planning a remote microgrid? Don't treat fire suppression as a line item to be sourced
locally. Demand it as a core, pre-engineered feature of your BESS container. Ask your provider pointed questions: Is the
system tested to UL 9540A? Is the agent suitable for my environment (corrosive, cold, etc.)? What's the recovery and
reset procedure after an event? How is it integrated with the BESS controls for early warning?

At Highjoule, this philosophy of "safety by design, not by add-on" is baked into our containerized solutions for remote
and harsh environments. We've learned through deployments from the Scottish Isles to the South Pacific that getting it
right at the factory floor saves immeasurable time, cost, and risk in the field. It gives local authorities confidence and
gives you, the operator, peace of mind.

What's the biggest safety or logistics hurdle you're facing in your next remote energy project?

Author: John Tian

5+ years agricultural energy storage engineer / Highjoule CTO

URL: https://gusroomebrokers.co.za/articles/real-world-case-study-of-novec-1230-fire-suppression-pre-integrated-pv-container-
for-remote-island-microgrids

"—1—. ___ __ l'r“-.- . _‘

R I T, T e T A e =i ' ST | . ojae


http://www.tcpdf.org

